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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a carbon 
material for electric double-layer capacitor with a large 
electric capacity and superior cyclic characteristics. 
SOLUTION: A carbon precursor (coal, pitch and coke) is 
heat-treated in the presence of oxygen, and the carbon 
precursor produced by an oxygen crosslinkable 
treatment is mixed with a thermal reaction assistant (an 
inorganic salt, such as zinc chloride, phosphate, or the 
like), and the mixture is baked to produce micropores, 
resulting in obtaining a carbon material. This carbon 
material is suitable for capacitor electrode materials la. 
1b. A crystallite has an average interlayer distance 
(d002) of 0.35 to 0.38 nm. an average length (Lc) in the 
c-axis direction of 1.0 to 100 nm and an average length 
(La) in the a-axis direction of 1.0 to 1,000 nm. The ratio 
of the mesopore volume to the total micro-pore volume 
is 0.02 to 0.35. Further, the carbon material has at least 
one characteristic among the following characteristics 
(a) to (c). (a) The specific surface area value by the BET 

method is 100 to 1,500 m2/g. (b) the average micro-pore diameter by the MP method is 0.8 to 
2.4 nm, and (c) total micro-pore volume by the MP method is 0.2 to 0.8 ml/g. 
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iij:<, +•v/^>^'ro^8jt^t^:l*i^lc*lJ|®^F*l^^L^o lu 

TIC. El $#fiBL•:)-^+•v/^•->^'lcoL^Tl^^B^■r-§>o 
^ffc. Ell l*:*:f§IB<7)+-v/^>^i(D— BiJ^*-r«lBg»i® 

[0 0 4 6] Elilc*f<fc5lc. ^-v/^v^l*, 

mffii a. 1 b^iiRS-r* 91-^4 (>b— v^-:?') 4t. 
CCD— ^p^(7)m^sPB1(-^^s■r■g>^2/'«^— •5' 2 i:«i^TL> 

■S. fjSeSffil a. 1 b*3J:U:-b/<U— $1 2 ici*m^jS 
A<^;S^?*tTi3y. mSl a. 1 tSSS^^SPI^ 

IS y fcifttomiii* 3a. 3 b 

[0 0 4 7] -b/<U— 2 (t LTI*. ^fLSSA^ffifflT? 



[0048] mSl a. 1 b&i;iz/<U— 2lZ^;§$ 
SSJgSSI^S^M^O. 5-3. 0^;i//LeJt(Oilfi-C 

if) . r:hiJ^USi (T-th-h'J;U, Zfaif:t-h'J 

4. C+lb<D*«Sj§«fl*. ^?4T*XI*-ll)*l±;l^LT 

m^it. h^x^;ur l^^-r^jA-r l~^'7JU:ta 
tHLx— h 'Jx^^uy^^-^UT^* — K^I^^UtI- 
DtHU— -T^ h^X^;UT>^-'t?A'^#-y-"7;U:tP 

m^-^t>itx^mx'^^o 

[0 0 4 9] C<75<fe3'tC+-V/<v$'a)3fE®SEI*. ±12 

mmmm^&'^mi^^m-^. i. 8-3. sviisrosnH 

X. nmnmt. ±timE.<Dmmp^X'mmzm^x^ 
[0 0 5 0] ufs. ^ftmommwt. suie+a'/^v'^ 

[005 1] 

[SEB^flCDJaS] 3t:f6B^-CI*. *#S:a)*gS«3t^ ^^T* i: 
<!: tl-^SiTLSWl-j^-rS 5 ^ an<Dm-^t<:^^l^(n 

X'. nfi.-mm=^^/<->^<Dmn^m^mi!fii>ztt<x 

[0 0 5 2] 

|cSlB.Sr-S>*^ *f!ISI*C*i,c><0|lifi15iJI=J:oTKS* 
^^•S)t(DT•l*^fL^„ 
[ O O 5 3 ] IgiS^J 1 

[&imvi<omm ^dt (gt^::8JS2i. o%) (7}t»^$ 

^Igit»^^^;g7!)''t>2 5 0°C^r-2KraAMtT^;SL. 
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+>x;u-7-tti!ia)7c^^j-«T^a rpE2400v"j- 

XI I, CHNS/OJ ^fflL^T^^IS^/g^^l5^Jt 

[0 0 5 4] ;:>jL^T-. Km§?^S^ftSLfc^iM^ o OSS 

glTT', 1 2 0°C/^racD#S2S-p 8 0 CC^T-^ffl 

[00 5 5] mi^ntzm^mi^m^^^^m-cm^Ltz 
ymmm^it (H/ctt) (jS'isss : 

>x;U7-tta!!7C^5^«TSa rPE2400v'J— Xl 

K CHNS/OJ ) o sfcs mm^mmntr^m:^ 

TNO V A 1 2 0 OJ ). »e)^^fcS|^aSl3!l^^>B E T;* 

icj; yjta®»fii^^«)fco 

[0056] $blc:^$B?L§«l*. ^iS4E:^iP/P0^ 
1(P:?5®¥«QE. Po:l&*D^tl)i(7 7 K. N2))<-1- 

li, B J Hjilrj: yt+aCLfco 

[0 0 5 7] [ms*^^ii;+-v/^v^'<D<^si{] »t>^fc 
Ttt^Tf^-i/^? 1 ossast. /N*'r>^f-<t ltotku^ 
::fuxj?KffJ-r-5ci:iZc»: y, l»$o. smmromil 

[0 0 5 8] ±SST?4#C>*lfcv— httH^i^l. 5cm 
XI. 5 c mic* -i- h 1 5 O'C-UaB^raitJgLf-. 
#t)*i.fcm«i^IEfild3«J;i;*ffi<b: L. matSt LTff$ 
0. 2mm<Z);^-r>U;^^ •> V3.$fflL>, i2/<U— ^ t 

tur. 5mo I /L(D h 'Jx^juy^;U7> 

^- 't7A • X h"? :?-'l'^a7t?U— h (ETMeNb 

F4) /;^Deu/>*-7H^— H (PC) jgjS^ffli^ 

[0 0 5 9] t#f,+L/=+-V/\°->^^fflL^T<:^fSSy(Dht 

sa^^tofc. jtsai*, JFA'/<->^'«*<itt:way(D 



/^>5'(DS*3tmm3i^$5 OmA|ra$IJL. 2. 5VT' 

A<o vdJEfS^T-stauf-o Stasis <7)Mg-A^^m^s 
a (F) $^tf>. jEmynm(o±i$imtm^mmtii^ 

[0060] mmm 2 

(K«;1S2 1. 0%) <Dt»^^saSSlllllrAti. 

fzo maamit. *ijsgt»3R$M;'g*^t>2 s o"c*t?2Kra 

AM-fT#;g 5 nf^m^-T -S C t Ic J; y 

SigSI*. 3 4. 4%-C35>-Dfc. 

[0 06 1 ] iftLxT'. ^m^^9&mLtzi^m^ oomm. 
^9oo'ci:-r«))'Um*, mmmT tmmizLr. mm 
[0 0 6 2] t#^>;h./=i^m**$fflL\r. mmm^tmv^ 

^'iiU-otzo 

[0063] tt^m 1 

^^sifii-rsc<t4-< , mmisin tmm<DmmT o om 

6 so-ct-r-sja^i*. mmmT tmmzLx. mm» 

^mtzo 

[0 0 6 4] ?f ibtLfca^w^ffli^T. mmm^tmWi 

[0065] tbStffi] 2 

%} 1 0 0ma3!<!:%1b£$&1 oosasp^$;g^L. 
gft«iS;S)S^6 O O'Ct-r-SJa^l*. SIJ£ff<J i t l^tillc 

[0 0 6 6] ^#t)^^fcKS«^fflL^T. SlSSff") 1 ^: f^tf 
[0067] Jtl50i) 3 

mt&m-i tmmizLx. i^m^^mzo 
[0 0 6 8] mi^titzmm^^mi^x. mmm-it^m 

^'nU-otzo 

[0 0 6 9] i#f>^fc$£S$ai ic^f. • 
[0 0 7 0] 

[SI] 
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SI 











Jta^J2 






34. 6 


34.4 


34.6 


22. 1 


- 


mtm^m immm 


100 


150 


230 


100 


230 




0. 08 


0. 06 


0. 24 


0. 23 


0. 24 


ttmmn (mVg) 


1200 


500 


2580 


1320 


1890 


±miim^ (mi/g) 


0. 60 


0. 20 


1. 27 


0. 51 


0. 55 


;^VfLS»(ml/g) 


0. 04 


0. 05 


0.46 


0. n 


0. 10 


Mas (nm> 


!• 4 


2. 2 


2. 0 . 


2. 6 


]. 8 


«ffil±«S (F/cc) 


35 


32 


24 


21 


18 


¥i^*&^fflEf8(d002. nin) 


0. 36 


0. 35 


0. 38 


0.39 


0. 39 




20 


100 


I 


5 


6 


a*4:*rp3<7)g$(La, nm) 


30 


100 


5 


10 


20 



immommtji^BMi i a. i b -s^ 

[Ell] 01 l*:$^^B^(D+^/<v^(D-«iJi&jr-r«lBlSBi 2 •••■fe/^U'— S> 
i5@-efe.So 3 a. 3b -ftm{* 



m 1 ] 



